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Typical Simulation 100pum Cube. Forward modeling of Discrete Spots Basics of the Brighter-Fatter Effect
@ Use sextractor to identify a list of spots. 0 \U\”””””H
Fixed Voltage (~-50V) on Top Incoming Light ; Incident Light @ Typically 1000-2000 in one CCD segment. ﬁ
{ i i . . HH ‘
g T Soto-75v @ Use sextractor central pixel location only. e ‘”‘”‘”“”‘ ”M
/ Potential sweeps . “””MH M‘ H MH
| electrons 1o @ Use a constant 9x9 window ( “postage stamp") for all 8 “”\”‘”w I
\ Il “‘HMM“‘ H\
Free bounda ? front side. ”\\\‘\W\‘\‘U \\\\\\\\\‘\\‘WH“ \M‘W\H
conditionsuon sli:]ires i’ Spots. “\‘\“\‘\“\‘M\‘ “\””“\‘\\“‘\”‘\H‘ UH\\‘\““\“““J“\“‘J\‘\“‘
Charges in bulk {I"Iﬂ'rmal derivative of phl = D‘] 100 microns § . H\‘\Wu M\‘\“”m‘\ \‘u‘
determined by (3 zeptoparsecs!) E Q Assume aII SpOtS have the same shape, bUt allow varlable o azzael ‘ |
bulk doping and | . . — |
Channel / Channel-stop ] peak |ntenS|ty and offset.
implants | . i . . il
@ Calculate first moment of postage stamp to determine 45000 #5000 NN N Nl |
} Offset Wlthln Central iXGI .| 7 o 7 VTN T e 6w m w w0
{ Electrons collected p . 35000 1 35000 ] X (microns) X (microns)
\) \{ by positive gates. _ _ _ 30000l | 30000l
Voltages on bottom as appropriate (next slides) e e e @ Assume a 2D Gaussian, calculate expected S|gna| In each 525000 325000
) < I | = I
MR A AR T A AR DR An plX€| CZOOOO- | c20000-
. ? 15000} | P 15000} |
' : @ | = [y(erf(Fmax) — erf(Fmin)) x (erf(fmax) — erf(Lmin
100,LLH1 Cube. - 10 X 10 plxe|S in X and Y. 0( (\/_JX) (\/_Ux)) ( (\/§0y) (ﬁay)) 10000( | |1 10000 | || -
Find ( ) hich minimi 5000/ ] 5000/ ]
: : : @ Find (o, 04) which minimizes: N o
32 grid cells per pixel - cell size = 0.31 L. i ) 02268 024658
_ X (Pixels) Y (Pixels)
ZNSpOtS ZX,Y(Measuredn7X7y Calcu}atedn7X7Y)

A B-F run with 256 spots, 3 million electrons ( 300,000 in central spot)

takes about 6 hours. Pixel empty of charge Pixel with 100K e-

LSST Optical Simulator Simulation Strategy for B-F effect. Typical Image of 30 micron Spots

@ Solve Poisson’s equation for postage stamp with all pixels empty.

@ Choose a random location within the central pixel.

@ Determine starting locations for N electrons in a 2D Gaussian spot.

@ Propagate these electrons down to their collecting gates.

@ Re-solve Poisson’s equation with these wells now containing the appropriate charge.
@ Repeat with N more electrons.

@ | have been using 10,000 electrons per step, which places about 1000 electrons in the
central pixel, so about 100 iterations are needed to fill the central pixel.

@ In practice, repeat for more than one spot (typical 256), each with a different central
location.
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